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node should be completed before any task to 
the right of that node is begun. For the 
most smooth integration of the solar in- 
stallation with the construction of the 
building, it is suggested that the flow chart 
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3.0 Storage System flooring plyv/ood on concrete blocks (or other 

- support) above the floor as shov/n in Piqure 3.3. 

Instructions are given below for construction This will permit easy assembly of the walls to 

of a wood tank. The volume of this tank the bottom plywood as explained below. These 

is 2,500 gallons. floor plywood sections must span the 7' dimension 
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Lay out polystyrene (Styrofoam SH or TG) on The list of materials from the rubber liner manu- 

mechanical room floor to a thickness of 1%". facturer, Carlisle, is as follows: 

This material protects the tank from floor 
moisture. Temporarily support the 3/4" 
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over the pipe. Press the pipe seal firmly to tank 
Workers should wear sneakers v/hen walking on wall. Apply lap sealant to perimeter of pipe seal 

rubber liner and should be encouraged to splice area, 

avoid dropping sharp tools or materials on 

the membrane. How complete the closure at the pipe. Slide the 
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b) Work the strip into position using the 
special tool supplied by the gasket manu- 
facturer. At intersections of the 4' square 
panels, one piece of the lock strip must be 
cut. Which piece is cut does not matter as 



FIGURE 5.2 
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FIRST QIAUNEL IN PLACE 




EL IN 










6.0 Reflective Mirror System out on the ceiling joists and connect the joints 

with rivets. 

I nstallation of the Reflective Mirror System 

3 . Mark the correct locations for hinges. Drill 
A. Stationary Mirror System these and install the hinges. 
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8. Position the timing box and permanently Operation o f the Moving Keflective Mirror 

attach to the ceiling joists. This is done 

v/ith v.’ooden blocks to raise the box to the The angular change of the troving reflective mirror 

correct height. The timing box has a moving is entirely automatic once the mechanism has 
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ATTACHMENT OF REFLECTIVE .PANELS 




FIGURE 6.3 



TIMING BOX OF THE SOLAR ALTITUDE COMPENSATOR 





C 

1 



1 


4 





10 


c 






c 



01 



CD 


CD 





•r** 


CD 

1 





o 


x: 

3 

4. 

JC 

4 


X> 




CD 

X 


> 

X 


to 



•r- 

1 

CJ 

r~* 

O 

u 

CL 


CL 



CO 

X 

X 

CD 

CD 

03 


r— 


T3 


4 

40 

r— 


•r- 


CD 

03 



CD 

4-> 


X 

4 

E 


•r- 


CD 

03 

CD 

03 

•f— 

3: 

X 

O 

X 

X 

CO 


O 


4- 

X 

CL 


T3 

03 

» 

L. 

r~ 

JC 

L. 


CD 


•M 

4J 

o 

•• 


03 


O 

'»«--* 


o 

•r— 

4 

X3 

O 

r— 

4J 

U 

01 

♦r- 








o 



o 

3: 

cn 


O 

■M 

03 

03 

oi 

♦r- 

> 

c 

4 

t*«. 

c 


CD 

X 


O 

4 

X 

h- 

•r-i 

OD 

O 

tn 

+J 

0) 




o 

CD 

O 

*♦— 

X 

X 


X 


CD 



4 


5 


01 

:s 

T3 

E 

>% 

•r» 

X 




+J 

X 

•fj 


X 

>1 



X 


(D 

C 


•f— 

CD 

03 

4-> 

4 

cn 

-o 

CM 


CD 

D1 


4 

4 

• 



CD 

-a 


O) 

O 

4-> 

3: 

03 

o 

c 

CD 


4- 

r— 

c 

4 

O 

03 

u 

U 

CM 

X 



•r- 

> 

01 

03 

F— 

O) 

*r— 

X 

4 

O 

CD 

CD 

CD 

oi 

CO 

•r«* 

•r- 


X 


X3 

4 


03 




1 



n 

X 

r— 

•r- 



O 


c 

r« 

X 



X 

to 

X 

X 

CD 


r— 

•r— 

cn 




to 

X 



to 

03 

*r-o 

4 




X 

03 


X 



03 

CD 

X 

X 

X 

E 

3 

CD 


O 


01 


C3 



cz 


03 

O 



to 

c 


r** 

ro 




U 

03 


X 

o 

O 

X 

•r* 

X 


CD 

CD 

U 



*r— 

(D 

C 

to 




CD 

CD 

r— 

X 



CD 

CD 


r 


4 

X 

4- 

T3 



X 

X 





X 


CD 



m 

E 

X 

3 




X 

C 

<V 

X 

o 

X 

OI 


r— " 

CD 


ftJ 

03 

03 



CD 

X 

CD 

X3 




X 

X 

X 




X 


X 


X 




•r- 

4 


f— ’ 





X 


X 




X 

u 



£r 




to 

X 

03 


CD 


» 

Ci 

ca 


cx 

CL 

to 



X 

X 

X 

to 




03 

o 

CD 

•r- 



X 




T3 

CJ 

CD 

CD 

X 

u 




•r— 




o 


*r- 



CM 

X 

X 

X 




o 


X 

m 

CD 

03 

X 

U 




4 

4 




4 







X 


X 

XJ 





o 

X 

n 

X 

X 

03 

<D 

X 


01 

CD 

X 



O 

CD 

» 

CD 



(D 

03 

•o 


CD 



CD 

C 


to 

r— 

4 



X 

X 


X 

X 

u 



4~ 

CJ 

01 

U 



X 


CD 

OI 




-o 

Z3 

4 

4 

CT> 

C3 


CL 

X 

*T— 


4 

4 

•r* 




03 

to 

03 




CD 

r~ 

c 

•t— 



•r* 

to 

• fm. 

*r- 


to 

CD 




« 

O 

O 

X 



X 

X 

O 

4 



>1 

X 


o 

4 



to 


03 

X 

to 


X 

>) 

4 


CD 

to 

to 

3: 



4 

4 

r~” 

X 



03 

X 

03 

r*^ 

CJ 




CD 



•r~ 

4 

•r“ 

4 

CD 

CD 

O 

X 

X 




O 

rj 





E 


C 

03 

to 



JWC 

X 

CD 



CD 

to 

"O 

X 

C 

03 

< 

03 




CL 

to 

X 

4 




4 



CD 



u 

X 

X 

# 

C 

X 



4- 

o 

4- 



CM 



CL 


03 

CD 



X 

O 

(D 


T3 



03 


X 

-o 

o 

4 

X 

ws 

03 

X3 

4 

CD 

CD 

• 


cn 

CJ 

4 

(D 

X 



u 

X 

4 

X3 




X 

o 


CD 

•r~ 

O 

o 

c 



C5 

X 

X 

rv 


c 

to 

03 

X 

X 



*r- 


03 

O 

to 




X 

O 

•r“ 

X 

to 


03 

>1 

CD 

to 

X 

X 



•r~ 


CD 


03 



X 

CD 


O 

03 



CD 


X 

X 

03 

X 


CD 


X 




CD 



05 

4 

>> 

4 



3: 

U 






X 

T3 


•r" 

f— — 

03 

OJ 

r— » 

C 


CD 

X 

X 

4 

• 

<J 



4 


« 

to 


03 

CD 

?> 

A 



X 

CD 

X 

O 

n 


X 

U 

o 

X 

X 

o 

o 

3 

to 

03 

to 

CD 

03 

CD 

r— < 

r— 


X 

X 




c 


to 

to 

OI 

to 

CD 

X 



01 

X 




X 

C3 

03 

X 

to 

X 

03 

»r- 

to 

4 

X 

CL 

03 


o 

X 

o 

o 

CL 

c 

X 


03 


C3 


c 

>1 

•r“ 

c 



4J 

01 

X 

3 

03 

4 

n 



4 


*"T- 

o 

CL 

r— 

to 

•r— 

X 

X 


C3 

E 

CD 

o 

r— 

X 

CD 

“a 

to 


CD 


C 

an 

CD 

to 


CD 

4 


X 


K 





03 

C 

U 


c 


1 -o 


c 

o 

CD 

4 

CJ 

o 

03 


X 


• 

X 

03 


03 

c 

CD 

cn 

CD 

to 

CD 


*r~ 

O 

x: 

•r* 

X 

E 

C 

o 

o 

> 

CD 

CD 

X 

E 


E 

03 

to 

X 



r— 

o 


c 

4 

to 

X 

X3 


o 

c 

XJ 

03 

CD 

•r** 

CL 

3: 

4 

> 

C 




CD 


4 


4 


O 

•r“ 

X 

•r* 

03 

03 

03 

CD 

OI 


03 

03 

r~» 

to 


E 


(D 

O 

c 

X3 

to 

X 

E 

CD 

CD 

X 

CD 

* 

to 

X 

O 

CD 


r— ‘ 


> 

4 

X3 


4 

r— 

to 

XJ 

o 


OI 

o 

C3 

O 




na 

X 

OI 

X 

( — 

JC 

03 

c 

X 

to 

cn 

o 

•r-« 

O 

r~* 

X 

X 

03 

03 

0) 

u 

CL 




o 

X 

CM 

CD 


4 

Z3 

4 

ro 

» — * 

r~-“ 




4 

to 

CD 

o 

C3 

X 

03 

X 


X 



to 

X 

X 


X 


to 

> 

O 

O 

O 

Z3 


O 

CD 

X 

03 

CD 


U 

XJ 

O 

cn 


to 

! CD 

fO 

CD 


•r- 

to 

c 

>> 



CD 

O 

to 

4 

to 

tc 


to 

X 

03 

*r~ 

X 


CD 

c 

X 


4 

C 


4 

X 

• 

X 

Z3 

CD 


X 

» 

X 

4 

X 

X 

X 

03 

* 

c 

•r- 

CD 

4 

*r-*> 

o 

4 

*r“ 

to 

X 

O 


‘ X 

X 

X 

f— s 

1 — ’ 

E 

> 

CL 

o 

CM 

X 

CL 

03 

X 

03 

E 

ro 

H-F 

to 

X 

CD 

X 

X 


•o 

i- o) 

a> «t3 o T3 
ql 5 c: 
o. cr»4-J O 


T3 

CD 

i- 

(tJ 

s- cx a» 


<U O) 

c a 

fD fO 
Cl 

CU J- 
X JC CJ 


-r- 

4- O tn 
O 00 


— <D 

<D ^ 

> r— rC3 




to 

to 

03 


CL 

«r- 

u 

’r- 

X 


CD 


T3 

CD 

(D 

E 

X 

X 

CD 

U 


to 

03 

03 


CD 

X 

to 


OI 

•r— 

03 

CD 


k. 


£ 

>> 

E 

c 


> 


to 

tJ 


X 

3: 


X 

X 

o 

3 

X 

X 

c 

03 

4 




X 



>1 

« 

E 

3: 

> 

to 



4 

t>0 


o 

CD 

o 

CD 

3 

»T— ■ 


o 

O 

CD 

X 

X 

o 

X 


Z3 

03 


CD 

4 

4 


4 


to 

X 

o 

CD 


*r“ 

ih* 



o 


•' 

X 

X 

4 

X 


X 

r— 

CD 

r~* 

> 

o 

o 



4 

X 

X 

to 

X 

O 

CD 


O 

X 

•r~ 

•r— 



on 

X 

(D 



3: 

4 

to 

f 

X 

Q. 

X 

T3 

3: 

03 

( — • 

X 

ro 



CD 

CD 

O 


to 

CD 

ro 


X 


to 


X 


X 

X 

c 

03 

X 




03 

4 





CD 


U 

CD 


X 

to 

X 

4 

to 

X 

3: 

*r— 

X 

CD 


4 


X 

X 

1 — 

•r~ 

o 

c 

o 

r— 

4 



CD 

r— 

CD 



X3 

c 

CJ 

c 

*t“ 

to 

r— 



o 

CD 

O 


o 

XJ 

a 

X 

X 

O 


ro 

CD 


X 


03 

r— 

CD 

O 



X 

C 

X 

X 

• 

C 

•f— 

C3 

tr— 

cn 


03 

to 

CD 


3= 


CD 

r— » 


03 


CD 

to 



c 


03 




4 

to 

i- 


X 

cjn 

4 

to 


03 

X 

"O 


4 

c 

4 

lO 

C 

CD 


o 

r— 

X 

X 

CD 

r— 

4 

X 


CD 

CD 

• 


X 

X 

cn 


X 





O 

03 

* 


X 

o 


Z3 

•r- 

czo 

(O 

OS 

to 

to 


X 


4 

4 

03 

CD 

(O 


X 


9s? 

cn 

•f— 

X 

c 

03 

03 

1 


c: 

to 

to 

X 

r-s 



4 

to 

r— • 


(D 

4 

CL 

O 

4 

CD 

•r~ 


O 


4 

-a 



X 

U 

E 

c 

> 

cn 

•r— 



\ 



U 

X 



U 

X 

CL 

to 

r— 

XJ 

X 

CQ 


X 

CD 

X 

to 

CD 

X 

X 

cn 

r~ 

CD 



03 

o 

•f— 

•r- 

•r— 

X 

to 

CD 

\ 


1 

1 

•r- 

03 

X 

a« 

•r- 



CD 

03 

CD 

c 



X 

X 

X 

C 


to 

*r» 

CD 

O 

X 



(~-i. 

4 

X 

X 

p— 

X 

•r— 

X 

( 

CD 

T3 

4^ 


o 

4 

X 

to 

CD 

U 

X 

XJ 


c 

“U 


4 


o 

r~“ 



X 

to 

X 


OI 

X 

X 

4 

X 

C 

T— 


X 

[ 

X 

CD 

CL 

4 


13 

X 

4 

4 

O 

9s? 

c 



c 

c 

O 


CL 

03 

>) 

CD 

c 



c: 

c 


o 

o 

4 

rs 

E 

X 



to 

to 

O 

CD 

>1 

CD 


CD 

03 

4 

E 

ro 


r— 

o 

03 

to 

» 

to 

4 


4 

T— 


c 

C31 

•r- 

>«) 


to 

O 

to 

CD 

h— I 

c 

[ " 


Z3 


CL 

c 

•r^ 

s 

T3 


O. 


CL 


O 

CQ 

X 

X 

to 

CD 

ro 

CD 

O 


X 

•r~ 

•r— 

4 


Jiu 

X 

to 




CD 


C/1 


r— 

cx 

03 

X 

O 

03 

to 


CD 

X 

O 



X 

03 

cn 

4 

CL 

> 

X 

X 

CD 

X 

to 

Z3 

CD 

o 

O) 

X 

cn 

4 


X 

' 


to 

03 

O 

CL 



CD 

r~ 


4 

CD 

X 

X 

4 



c 



*r- 

CD 

o 

N 

X 

(D 

X 

> 

03 


fO 

c 

O 

* 

3: 


C E :: O 

03 <t3 TJ T3 >C 
CL U C t/1 0> 

O OO 4-> s 
S- Qu CQ ra 03 


C C 
T5 03 O 
C Q.CQ 
ro r— 
CD r- 
1/1 CO O 


c o 
S- CD 
CD x: 

CX4-> 01 
CL ra 
O *XD CD 


U CD oi 
c x: 3 
OJ 3C O 
•r- JZ 
U to 

T~ L. r~“ 


03 «M cn 
4- U 
3 CD 03 
C r- 
03 O) M- 
E 01 O 


03 C XI 
CD 03 U 


CD 03 -Q 
X X 03 


• 4J CD 
O 03 C 


CD 

CD 



4 

4 

'O' 

CD 

CD 

a: 

U 

c 

4 


ro 

X 

CD 

fd 



CJ 

X 

X 

CD 

X 

X 




X 



ro 

03 

ro 

X 

X 

u 

4 

C3Q 

X 


X 

X 

r: 


ro 

ro 


X 

X 

4 

u 

to 

» 


o 


U 

4 

O 

CD 

to 

C 


X 

4 

X 

4 

O 

t: 

4 

•r* 

OJ 


to 

X 

C3 



X 



« 

X 

CD 

3 


•r- 

CD 

ro 



c 

3 


X 

•r— 

o 

to 


o 

X 


u 

o 

c> 

X 

t—m. 

C 

Z3 


X 


X 

o 

4 

X 

to 



X 

X 


cn 


3: 

• 

CD 

to 

to 

X 


•r- 

(D 


X 


-o 


tO' 

1 to 

•f— 

o 

♦r- 

r— 

cr 



CD 


CD 

CD 

CD 

X 

4 

U 

c 

CQ1 

ro 

CD 

O 

CD 

to 


X 


CD 

X 

to 



to 

O) 

CD 

x| 


X 

t/1 

r— 

r— 


r~— 

* 

X 

to 

X 

X 

cn 

CD 

CD 

ro 

CD 

C 

X 

X 


cn 

X 

CD 

•r—> 

cn 

U 

•r" 

rO 

» 

4 

to 

4 

r— " 


i ^ 

c 

s 

o 

•r~ 

CO 

ro 

CD 

c 

X 

X 

c 

03 

X 

X 

X 

X 

•r“ 

c 

•r“ 

X 

ro 

03 

> 

X 

c 

ro 

to 

CD 

r— 

CD 

CD 

03 

•r* 



QJ 





4 

X 

CD 

CD 

CD 

o 

to 

03 

(O 

3 

•r- 

U 

fO 

> 


to 


*r^ 

CD 

*r~ 

X 

O 

4 

a’ 

X 

r"" 

4 

cn 

o 

CD 

•i~. 

CD 

CD 

X 

CD 

cn 

03 

X 

CD 

CnX 

to 

4 

CD 

C 


ro 

> 

o 


to 

CD 

to 

c 

4 

4 

CL 

U 

c 

X 


X 

03 


t X 

u 

4 

X 

C 

4 

CD 

. 

03 

X 

O 

c 

03 

X 

4 

ro 


CL 

X 

4 

X 

03 

X 

CD 

CD 

3 

3 

CD 

C 

03 

CD 

X 

c 

4 


[ X 

00 

ro 

X 

03 

03 

X 

CL 

CL 

to 

X 

3 

CL 

to 

cn 

E 

•r— 

to 

03 

CL 

X 

CL 

X 

X 

X 

O 

to 

X 

•r~ 

CL 

X 

o 


X 


(The use of nails would provide a thermal short- A bsorber Plate Operation 
circuit, partially defeating the purpose of 

the insulation.) Second, unfaced (no paper During operation water flows from the 1" bottom 

or conbustible material can be In the absorber manifold tube through the absorber plate fluid 

area) batts of 6" thick fiberglass insulation passages carrying away accumulated solar energy 
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the process repeated. This procedure is 
continued across the array until the final 
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The ball bearings of the circulating pump are 
permanently sealed, and require no lubrica- 
tion. The shaft seal of the pump is lubricated 
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of the solar storage tank. The heated 
water in the DHW tank rises, and its t 
erature is augmented, if necessary, by 
energy fran the electric element. 
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Figure 10.3 - Unit in a closet installation installed to regulate the water flow rate, it 

should be installed on the leaving water line. 

Figure 10.4 - Installation in a utility room 

or garage In some cases, water does not harm coils, in 

others the coils require frequent descaling with 
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in Figure 10.11 . 

NOTE: Operation of Climate Master units 

lacking proper condenser water flow due to Duct Work 

valving or improper pump operation is hazardous ' 

to the CM units and voids the warranty. All duct work must be insulated and have an adequate 
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especially with dirty filters. Inspect the 
condensate pan and drain twice a year to avoid 
the possibility of overflow. 

3. Check the contactors and relays within 
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flushing with a corrosive chemical may be re- 
quired. This should be performed by a HVAC 
repairman. 
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FIGURE 10.4 
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The strainer in the line upstream of pump P-2 
should be cleaned twice a year after monthly 
cleaning during the first three months of 
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the metal surface with quick setting epoxy, - oil or thermal grease. The sensor box is attached 

making sure that there is good contact to . to the top of the tank and low voltage wires run 

transmit the heat of the tank quickly to the to the control panel . 

sensor. Thoroughly and carefully insulate over 
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Once the control system has been carefully in- 
stalled and debugged, operation is automatic. Mode 3, Solar Assisted Heat Pump, Water to Air 

The only seasonal adjustment is made at the 

house thermostat to shift from heating to Adjust the bulb sensors ITAS and 3TAS to simulate 


a tank temperature between 50 and 80. The operate for a fev/ minutes after the house 

heat pump solenoid should be on and the heat tnennostat Is satisfied because they are controlled 

pump compressor should be on. (The compressor thermal relays v/nich require a period of 

is the watermelon shaped object within the cooling after the coil is de-energized before 
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Figure 12.2 
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Control System (cont'd) 
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12 Months Check that the "direct solar 

coil" of the Solar Auxiliary 
Unit is receiving adequate 
air and water flow. 


